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The photoperiod (i.e., the daylight fraction of the 24-
h day and its seasonal changes) influences the annual 
cycle of many mammalian species. Especially the Syrian 
hamster (Mesocricetus auratus), which is an appropri-
ate animal model to investigate the sebaceous gland 
activity, shows a strong photoperiodism controlling the 
sexual development as well as the function of androgen-
controlled organs such as sebaceous glands. Short pho-
toperiods with accompanying long dark periods lead to 
a sexual regression while long photoperiods stimulate 
the recrudescence. 
In light-physiologic studies Syrian hamsters were ex-
posed to different light schedules. The daily light expo-
sure was increased from 8 to 12, 13, 14, and 16 h. 
Sebaceous gland areas, weight of testes and accessory 
glands, tubular areas, and plasma levels of testosterone 
were determined. 
Syrian hamsters are sexually stimulated at a daily 
light exposure of 14 h. Below this light threshold the 
sexual regression begins. At a light schedule of 8 h the 
testes shrink, plasma testosterone levels and sebaceous 
gland areas show a significant reduction ("photoperiodic 
castration"). Therefore, in experiments of androgen-
controlled organs of the Syrian hamster a minimum 
daily light period of 14 or 16 his necessary for a suffi-
cient testicular function and therefore for an effective 
stimulation of the sebaceous gland activity. Control an-
imals of the same age and the same light schedule should 
be required to avoid pitfalls of photoperiodic effects. 
The Syrian hamster (Mesocricetus auratu.s) is an appropriate 
animal model for dermatologic research (1]. The hamster flank 
organ and the ear model are widely used for determination of 
the sebaceous gland activity that is androgen-dependent [2-7]. 
However, pitfalls are possible, if the influence of photoperiod-
ism (i.e., the daylight fraction of the 24-h day and its seasonal 
changes) which controls the sexual activity of photoperiodic 
species like the Syrian hamster, is not considered. In many 
studies the photoperiodicity of the Syrian hamster has been 
neglected, or at least has not been mentioned [8- 11]. However, 
the photoperiodic control of the sexual development is impor-
tant in those species living in medium or high latitudes whose 
annual cycle is determined by the various seasonal daylight 
duration [12,13]. In accordance with the gestation time that is 
sign ificant for achieving a high survival rate of the young, 
mating takes place in spring and summer, as in ferrets, voles 
and hamster, or in fall or winter, as in sheeps, goats, or deer 
(13]. In both situations, it has been shown that the photoperiod 
can regulate the time of mating which is accompanied by high 
levels of sexual hormones in plasma. 
It should be mentioned, however, that the photoperiodic 
effects may be opposite, depending on the time of sexual activity 
Manuscript received December 19, 1983; accepted for publication 
February 28, 1984. 
Reprint requests to: Dr. Chr. Luderschmidt, Dermatologische Uni-
versitii.ts Klinik, Sigmund-Freudstrasse 25, 5300 Bonn 1, F.R.G . 
157 
[12,13]. Thus, in animals that mate in spring, such as hamsters, 
short photoperiods induce gonadal regression, and long photo-
periods hasten recrudescence or development. The opposite 
effect appears in animals mating in fa ll or winter, like sheep. 
In order to investigate the influence of photoperiodism on 
sebaceous gland activity and other androgen-dependent organs 
we exposed Syrian hamsters to different light schedules. 
ANIMAL MODEL AND METHODS 
Syrian hamsters belonging to the species Mesocricetus auratus were 
derived from the colony which has been maintained in this laboratory 
since 1974. Mature, intact, male Syrian hamsters (189 ± 3 g body 
weight) were used. Each animal was held in a separate cage (42 x 27 x 
17 em) and received a standard diet for breeding hamsters (Altromin) 
and water ad libitum. 
Experimental Procedures 
The animals were first kept for several weeks in naturally long 
photoperiods with a daily light period of 14 h. Before exposure t he 
hamsters had large testes as ascertained by palpation. Then 5 (6) 
animals each were exposed to one of the following light conditions: LD 
8:16 (light 8 h/ darkness 16 h), LD 12:12, LD 13:11, LD 14:10, and LD 
16:8. Light was provided by fluorescent tubes only; the light intensity 
directly above the cages was 100- 600 lux, depending on the position of 
the cage in the room. In previous studies no difference in development 
due to differences in light intensity was observed within the range 
app lied. 
After 3 months the hamsters were sacrificed at 2 PM, testes and 
accessory glands (sem inal vesicles and coagulating glands) were 
weighed, plasma testosterone levels and the size of sebaceous gland 
areas of the base of the pinna and the tubulus area of the testes were 
determined by planimetry. 
H istoplanimetry 
The pinna was fixed in formaldehyde. The specimens were cut 
sagitally, 5 11m thickness. Planimetric evaluation of cross-sectional 
areas was performed with a standardized technique [3-6]. Briefly, this 
method involved projection microscopy with a daylight projecting mir-
ror (Zeiss), using a microscope with a 25x lens to give a final magnifi -
cation of 420. The microscope was attached to a computerized MOP-
area counter (Kontron, Miinchen). Thirty to fifty sections were made 
from each biopsy beginning from the base of the pinna. More than 50 
sebaceous follicles were evaluated and the results expressed in mm 2. 
The tubulus area of the testes was estimated in the same manner. 
Testosterone Determination 
Blood was collected into heparinized tubes and the plasma was 
separated by centrifugation and kept frozen at -2o·c before being 
assayed for testosterone. Plasma concentrations of testosterone were 
determined by a radioimmunologic method similar to those described 
for estrogens [14]. In brief, plasma samples, to which radioactive tracer 
amounts of testosterone have been added to control procedural losses, 
were extracted by ether. The dried extracts were chromatographed on 
Sephadex LH-20 columns (gel bed 140 X 70 mm) with benzene/ethanol 
as the solvent. The fractions were collected separately. 
Final quantification of testosterone in aliquots of the respective 
fraction was achieved by radioimmunoassay using a highly specific 
antiserum which was raised by injecting rabbits with testosterone-
3BSA (BSA: bovine serum albumin). Radioactive recovery was taken 
into consideration when values were calculated. 
The sensitivity of this method was 3 ng/ dl and the interassay 
variability was 6.8% for testosterone. 
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Statistics 
Statistical evaluation was done wit h t he one-tailed U-test. 
RESULTS 
Light Schedules 
There was a marked decrease in the sebaceous gland areas 
in photoperiods shorter than LD 14:10. A decrease of testicular 
and accessory gland weight, tubular cross-sectional areas, and 
plasma testosterone levels (Fig 1) was observed as well. While 
a drastic decline in LD 12:12 and LD 8:16 had been expected, 
t here were also significant differences between LD 16:8 and LD 
13:11 , as well as between LD 12:12 and LD 8:16. Up to the light 
schedule of LD 14:10 the Syrian hamster showed maximal 
sexual development. The further increase of the light exposition 
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FIG 1. Testes weight, both testes combined (A), accessory gland 
weight (B), tubular cross-sectional areas (C), plasma testosterone (D), 
and area of sebaceous glands in the ventral side of the earlobes (E), 
after 3 months in the photoperiodic conditions indicated. Five male 
golden hamsters (6 in LD 12:12) were used in each photoperiod. Means 
± SD are given, statistical significance between neighboring columns 
is indicated (one-tailed U-test). Values between nonadjoining columns 
are significant in every case, p < 0.05 or less. 
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FIG 2. Intact male Syrian hamster kept in LD 16:8. Voluminous 
sebaceous follicles on the ventral side of the pinna. H&E x 32. 
FIG 3. Intact male Syrian hamster kept in LD 8:16. Only small 
sebaceous follicles on the ventral side of the pinna. This histologic 
finding can be expressed as photoperiodic castration. H&E x 32. 
to LD 16:8 did not induce a significant stimulation of the 
sebaceous gland activity or other androgen-dependent organs. 
Sebaceous Glands 
Long-day-adapted (LD 14:10) male Syrian hamsters showed 
large sebaceous follicles on the ventral side of the pinna (Fig 
2). By shortening the light exposure from 13 to 8 h (Fig 3) there 
was a step-by-step reduction of t he sebaceous gland areas. The 
greatest difference of sebaceous gland area occurred between 
14 and 13 h light exposure, where the reduction amounted to 
60%. 
Testes, Accessory Glands, and Plasma Testosterone 
Also, testes, accessory glands, and plasma testosterone levels 
showed great differences dependent on the light source. At a 
light exposure of 8 h the testes were regressed by 86% in 
comparison to the 16-h value. This result is documented by the 
significant reduction of tubulus areas from 86 to 27 mm2 • 10-3 
(Figs 4, 5). Parallel to these find ings plasma levels of testoster-
one were reduced by 72% (Fig 1) . 
DISCUSSION 
The Syrian hamster is a photoperiodic species [12,13,15]. In 
the early spring it comes to recrudescence under the influence 
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FIG 4. Intact male Syrian hamster kept in LD 16:8. There are large 
tubu li seminiferi; in the center are many precursors of spermatozoa. 
H&E X 50. 
FlG 5. Intact male Syrian hamster kept in LD 8:16. The tubuli 
seminiferi areas are shrunken. There is a complete cessation of sper· 
matogenesis. H&E X 50. 
of the longer-lasting photoperiods. In parallel to this physio-
logic conversion, plasma testosterone levels, testes volumes, 
and testicular tubulus diameters increase [15). Parallel to these 
findings the sebaceous gland activity is increasing, too. In most 
animal studies there is no mention of t he photoperiodicity of 
the Syrian hamster. These photoperiodic conditions, however, 
are extremely important if t he Syrian hamster is used as an 
animal model, especially if androgen -dependent structures _are 
studied. The common light rhythm in most laboratories IS a 
light schedule of LD 12:12. This is understandable since even 
in the UFA W Handbook on Care and Management of Laboratory 
Animals (1972) "a day length of at least 12 hours is recom-
mended" for hamsters. However, a rather sharp "critical pho-
toperiod" at 12.5 h light per day has been report~d in t~ is 
species, with longer photoperiods maintaining testicular s~ze 
and activity, and shorter photoperiods leading to gonadal_ m-
volution [16,17) . It should be stressed that short photopenods 
induce not only regression of testes and accessory glands, but 
also a marked decline in plasma testosterone and gonadotropins 
as well as in prolactin [15]. 
The results here show significant differences between the 
used photoperiods LD 8:16, LD 12:12, and LD 13:11 compared 
toLD 14:10 and LD 16:8 (Fig 1). Between light exposure of LD 
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14:10 and LD 16:8 no significant difference is seen. This indi-
cates that t he critical photoperiod is less sharply defined than 
reported. The discrepancy to the previous reports is unex -
plained. Strain difference might play a role. Another possibility 
is that photoperiodic reactivity is a function of age as has been 
shown in the Djungarian hamster (Hoffmann, in preparation). 
The work of Elliott [16,17] and of most workers in the fi eld 
was based on young animals that had just reached puberty. Our 
hamsters were probably much older, as indicated by the high 
body weight at t he beginning of exposure (mean = 189 ± 3.0 
g). 
The results presented suggest that in experiments dealing 
with sebaceous gland activity that utilize Syrian hamsters, the 
animals should be maintained in long photoperiods, i.e., 14 h 
of light per day or, preferably, more. If they are maintained in 
natural photoperiods, marked seasonal changes will occur, 
which might differ according to previous conditions. It should 
also be mentioned that the rat, especially the young rat, shows 
some photoperiodic reactions, though only very marginally 
[18]. 
The mechanism of action of photoperiodicity is unknown. 
Probably, the pineal organ is involved in the control of gonad-
otropin secretion [18,19].lt is assumed that the pineal produces 
some antigonadotropic factor(s) (melatonin) and that produc-
tion and release of t hese factors is enhanced by darkness, or 
short photoperiods with accompanying long dark periods, and 
is abolished by light or long photoperiods. 
Therefore, one of the first findings is a reduction of testos-
terone synthesis (unpublished data). The testes show a marked 
involution and the tubulus areas shrink continuously by 70%. 
Parallel to these findings there is also a continuous reduction 
:>fthe sebaceous gland area, which shows the greatest step from 
LD 14:10 toLD 13:11. This sensible light control of the sexual 
activity of the Syrian hamster had to be considered in the ear 
model as well as in the flank organ. This should avoid the 
"photoperiodic castration" demonstrated here. Therefore, in 
experiments of androgen-controlled organs of intact Syrian 
hamster, controls of the same age should be kept under identical 
conditions. 
The light-controlled annual cycle of the Syrian hamster is a 
natural principle, because t he time of mat ing is controlled by 
light duration such as to achieve a high survival rate of the 
young. However, even under natural conditions there is always 
the possibility of spontaneous changes of the neuroendocrine-
testicular axis with premature recrudescence [15]. Therefore, 
t he animals should be maintained in photoperiods of 14 h light 
per day or longer and the determination of testis weight as a 
distinct parameter of sexual function should be customary. 
It should be stressed that the Syrian hamster is an ideal 
experimental animal, but proper precautions should be taken 
to avoid the pitfalls of photoperiodic effects. 
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